Pathogenesis of ruminant herpesvirus infections.
Ruminants are hosts for members of both Alpha- and Gamma-herpesvirinae. A wide range of disease syndromes is associated with infections by these agents. The associated diseases reflect the biological nature of the causative viruses. Clinically, the symptoms may be mild and localized or include severe generalized disease, leading eventually to death. Much knowledge has been gained concerning the pathogenesis of some alpha-herpesviruses. Initially, these viruses replicate in epithelial cells at the portal of entry. The symptoms of the acute diseases are often associated with the destruction of those epithelial cells. However, as in the case of bovine herpesvirus 1 (BHV-1), the virus may spread in the infected host by viremia, gaining access to a broader range of tissues and organs, and causing a broader variety of diseases. Furthermore, many herpesviruses are capable of entering neuronal cells. There, they may replicate, which may lead to neuronal diseases, for example, encephalitis. In addition, the herpesviruses may establish latency in neuronal or lymphoid cells. During latency, apparently no viral antigens are synthesized but the genomes of the latent viruses are present in the nuclei of long living cells, such as, e.g., neurones of the ganglia corresponding to the sites of peripheral replication. Upon reactivation, the viruses re-establish the lytic cycle of replication. Shielded from the effectors of the immune system, they migrate back to the peripheral tissues where they are excreted and may be transmitted. Although a strong immune response is provoked during primary viral replication, these mechanisms help the herpesviruses to escape from immune surveillance during latency and to a lesser degree during reactivation. It has been observed that certain herpesviruses may behave differently upon infection of different hosts. Relatively little progress has been made concerning the understanding of the pathogenesis of ruminant herpesviruses but much has been learned about viral molecular biology. Many viral proteins have been identified and characterized and the technology to create recombinant viruses has been established. With these tools in our hands, it is now possible to address the really interesting questions concerning pathogenesis. We postulate that herpesviruses contain at least two sets of genes, a first set involved in gene expression and viral replication, and a second set responsible for functions, which may affect pathogenesis, latency, and virus/host interactions. Using recombinant virus technology, it will be possible in the future to design targeted deletions and gene transfers in ruminant herpesviruses in order to study the viral and host factors involved in pathogenesis on the molecular level.